advanced molecular and bioinformatics approaches to discover novel grhl3 protein binding partners, grhl3 target genes, and downstream signalling pathways which regulate the multiple grhl3-mediated processes during early embryonic development. Embryonic ectodermal development is regulated by specialized signalling centers, which control morphogenesis and cell behaviours. In teeth, the well characterized epithelial signaling centers include the enamel knots. An emerging regulator of tooth initiation is an earlier signaling center recently identified in the incisor tooth, termed the initiation knot (IK). The genetic regulation in embryonic teeth is well characterized, yet cellular behaviours remain uncharted. This is mainly because such dynamic events require novel techniques to follow individual cells in live tissue. We combine advanced live microscopy imaging techniques and whole-mount tissue culture, which allows the visualization and tracking of single cell events in order to address specific mechanistic questions. For instance, how signalling pathways including Fibroblast Growth Factor, Sonic Hedgehog, Ectodysplasin/NFkappaB and Foxi3, regulate cellular behaviours in early developing teeth.
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Embryonic ectodermal development is regulated by specialized signalling centers, which control morphogenesis and cell behaviours. In teeth, the well characterized epithelial signaling centers include the enamel knots. An emerging regulator of tooth initiation is an earlier signaling center recently identified in the incisor tooth, termed the initiation knot (IK). The genetic regulation in embryonic teeth is well characterized, yet cellular behaviours remain uncharted. This is mainly because such dynamic events require novel techniques to follow individual cells in live tissue. We combine advanced live microscopy imaging techniques and whole-mount tissue culture, which allows the visualization and tracking of single cell events in order to address specific mechanistic questions. For instance, how signalling pathways including Fibroblast Growth Factor, Sonic Hedgehog, Ectodysplasin/NFkappaB and Foxi3, regulate cellular behaviours in early developing teeth.
I focus on the maintenance and function of the IK and how it regulates cellular behaviours in tooth morphogenesis. I hypothesize that the main functions of the signalling centers is to control cell proliferation for epithelial cell rearrangements and budding. Failures in signalling center function at critical stages of development lead to dysplasias. To test which cellular processes are the most critical determinants of dysplasias I use fluorescent reporter mouse models crossed with mutants with early tooth phenotypes together with pharmacological inhibitors. I show regulation of cell fate and specific changes in cell behaviours of the distinct populations by specific signalling pathways.
Many of the mouse mutants with a tooth phenotype have been explored mainly for defects in the bud stage and beyond. Yet the primary defect commonly manifests at the very earliest steps of organogenesis. Thus, a mechanistic understanding of these early developmental events is needed, if we are to explain pathogenic outcomes and design effective, preventive treatments in the future. Motile cilia are ancient organelles that play a diverse set of functions in vertebrate development and physiology. Proper functionality of motile cilia is critical to the consistent establishment of left-right patterning, propulsion of gametes, and mucociliary clearance in mammals. More recently, motile cilia generated fluid flow has been found to play roles in neural stem cell migration in mammalian brains and spine morphogenesis. Here we describe the identification of a novel hypomorphic mutant of daw1 in zebrafish, which produces mild motile ciliary defects that vary in severity in different organ systems in addition to the generation of mutants in daw1 and a master regulator of the motile ciliogenic program, foxj1a using CRISPR/Cas-9 mediated mutagenesis. We will also describe the characterization of these mutants and demonstrate spine morphogenesis defects in these mutant systems. These mutant lines may provide important tools to explore the functions of motile cilia using a model vertebrate. The enteric nervous system (ENS) is a unique, large and vital nervous system. In human, it comprises approximately 500 million neurons and four times as many glia cells-together they control most essential bowel functions. During development, the majority of the ENS cells originate from the neural crest and migrate along the length of the digestive track. Failure of enteric neural crest-derived cells to complete colonisation of the distal intestine causes the Hirschsprung's disease in which the uncolonised segment becomes tonically contracted, leading to functional obstruction. Therefore, much effort has gone into studying the development of the ENS. Yet, the lack of comprehensive molecular markers for enteric neuronal subtypes has rendered most of modern genetic techniques ineffective. Here, we employed high-throughput single-cell RNA sequencing to disentangle the molecular signatures of the ENS cells in Wnt1
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Tomato mice. Together with antibody-based screening we discussed potential novel gene expression signatures that could define the differentiation of specific neuronal subtypes. In addition, initial analysis of our single-cell RNA sequencing data revealed heterogeneity in the enteric glia population. Our findings provide insights into the molecular diversity of the ENS cells and rich transcriptome-based markers that could empower the use of genetic tools in studying the ENS development. Congenital heart disease (CHD) is the most common type of human birth defect, occurring in 1% of live births. Although genetic factors have been widely investigated, only~20% of cases can be Abstracts S67
